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ATHODYD  FIELD  TEST:  NO  ■.  1 


This  is  the  first  .report  of  a  series  of  flight  studies  to  be 
made,  on  a'thodyds. 

These  units  are  not  regarded  as  prototypes  of  a  complete 
Bumblebee,  but  are  designed  primarily  to  give  data  on  propulsion  and 
drag  at  supersonic  speeds, 

SUMMARY,  —  This  test  involved: 

(a)  A  trial  of  procedure  for  launching  an  athodyd  by  use 
of  four  5”;  HVAR  rocket  motors ,  Speed  exceeding  1500 
ft/sec  was  obtained,  and  launching  was  satisfactory  in 
all  respects, 

(b)  A  determination  of  supersonic  drag  for  a  dummy  athodyd. 

A  drag  coefficient  was  found  to  be  ,0.5  in  reasons Vic 
agreement  -with  expectations, 

/'?'K  ^Aepondix  I* gives  a  summary  of  numerical  data.  The  firing, 
which  took  place  at  Island  Beach,  New  Jersey, involved  two  rounds  on 
February  16  and  three  rounds  on  February  18,  c  <>  v~ 

DESCRIPTION  CF"  MODEL,  —  The  dummy  athodydfwhich  will  be  referred  to 
the  Kbirdn,  under-  test  ;has  been  designated  as  Model  ID  and  comprises  a 
central'  body  mounted  in  the  front  end  of  an  8  ft,  length  of  6  in.  stain¬ 
less  steel  tubing.  The  forward  ogive  of  the  central  body  has. a  14 
caliber  radius  and  projects  ahead  of  the  annular  intake  duct.  The  tapered 
rear  end  of  the  central  body  is  within  the  duct,  forming  &  diffuser  of 
1:4  area  ratio,  A  constriction  at  the  rear  produces  an  exit  area  approxi¬ 
mately  equal-  to  that  at  the  intake.  Four  3  in  x  6  in  fins  are  attached 
externally  to  the  tube  at  the  rear, 

.LAUNCHING  FACILITIES .  —  Launching  is  accomplished  with  a  launching 

carriage*,  as  will  be  clear  from  the  photograph  aeoearirig  as  the 
frontispiece  to  this  report.  The  carriage  is  a  rigid  assembly  of  four 
5-in  HVAR  rocket  motors  (Navy  designation  Mark  2  Mod  3  Motor),  closed 
at  the  front  by  non-streamlined  caps  interconnected  by  1,25- in  manifold 
tubing,  'The  bird  is  placed  in  the  center,  receiving  thrust  from  a  plate 
at  the  rear,  against  which  It  rests.  Centering  of  the  bird  at  the  for¬ 
ward  end  of  the  carriage  is  maintained  by  four  small  and  easily  displaced 

*  Details  .of'  the  launching  carriage  and  of  the  bird  are  shown  in  APL 
drawings  G-20105-0,  (thi.3  furnishes  information  on  weights  and  centers 
of  gravity)  F-20104-0,  D-20096-0,  D-20093-1;  and  drawings  F-20038-0  and 
E-20039  cover  the  launching  ramp.  Copies  of  these  drawings  may  bo 
obtained  upon  reouest. 
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wooden  wedges,  In  flight,  when  rocket  burning  is  completed,  the  carriage 
readily  disengages  the  bird  and  falls  behind  because  of  greater  drag 
deceleration# 


Tho  launching  ramp*  has  an  elevation  of  15°  and  a  length  of 
30  ft*  Two  parallol  rails  in  a  vertical  plane  engage  four  shoes  attached 
to  the  carriage  assembly. 


I PSTRUHBNTATION ,  --  Fig,  IX  shows  the  location  of  observing  stations. 
The  following  facilities  were  employed  to  observe  the  flights: 


1,  A  -tracking  systom  in  which  all  records  are  taken  by 
synchronously  driven  motion-picture  cameras ,  Correla¬ 
tion  among  cameras  is  secured  by  means  of  light  flashes, 
Mark  '51  director  stands  are  located  at  Central  Station 
(A)  and  South  Station  (C),  Both  are  used  for  visual 
tracking  and  carry  tracking  cameras.  The  stand  at  Central 
Station  also  carries  the  dish  for  p  Mark  26  radar  located 
there.  Cameras  record  train  and  elevation  for  both  stands 
and  the  radar  range-scope  indications.  This  system  was 

in  full  operation  only  on  February  18* 

2,  Two  K-25  v/ido -angle  aerial  cameras ,  These  were  located  at 
Midway  Station  (b),  where  they  have  a  side  view  of  the 
first  fe1-  thousand  feet  of  tra  jectory. 

Continuous-wave  radar  e-uipment •  On.  February  18  a  party 
from  the  Ballistics  Resoar ch  Laboratory  (Aberdeen  Prov¬ 
ing  Ground'):  provided.  GW  (continuous  wave)  radar  equip¬ 
ment  and  made  measurements  of  velocity  from  a  position 
behind  the  ramp  at  Central  Station',  Results  and  a 
description  of  the  method  are  given  in  reference  (2) , 

Deceleration  sondes-,  —  T-'o  types  were  used":  one 
furnished  by  the  Princeton-  Group-  and  one  by  the  TC-Pi 
group  at  APL,  References  (3)  and  (4)  contain  descrip¬ 
tions  of  those  dovicos  and  results  of  their  performance#. 

5#  Other  instruments,  —  Alidadoo  were  used  at  South 
and  Far  South  (D)  Stations  to  obtain  bearings  of 
splashes.  Stopwatch  times  of  flight  wore  also  taken. 


Preparations  for  this  tests  wore  made  under  severe  time 
Limitations,  Although  adequate  data  v=ere  secured,  the  full  technical 
)ossibxlities  of  the  observing  techniques  were  not  in  general  realized, 
Lhc  data  which  v'ere  actually  secured  and  used  are  listed  in  A  mendix  II, 
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LAUNCHING,  «•  The:  overall  performance  of  the  launching  ramp  and 
carriage  was  uniform  and  entirely  satisfactory.  Flight  of  the  carriage 
assembly  was  stable,  and  separation  occurred  promptly  and  reproducibly. 

The  most  detailed  recot d*  of  the:  early  flight  of  tho  carriage 
was  secured  from  the  CW  radar  data.  The  Aberdeen  group,  which  made  an 
analysis  of  these  data,  furnished  a  very  large  number  of  ooints  from 
which  the  velocity-time  curve  in  Fig,  I  was  derived  by  smoothing,  Tho 
CW  retord  was  abnormally  disturbed  and  discontinuous  for  reasons  not 
now  knor,n.  As  a  result,  the  individual  determinations  of  velocity  vero 
based  on  counts  usually  of  not  more  than  10  or  20  Doppler  cycles.  These 
yielded  some  obviously  spurious  points,  but  in  the  main  blocked  out  a 
smooth  curve  with  about  3%  scatter.  Except  for  tho  divergence  shovm  in 
curve  £  of  Fig,  I,  no  differences  greater  than-  the  experimental  uncertain¬ 
ties  appeared  between  rounds.  The  peak  velocity  of  1530  ft/soc  was 
unfortunately  one  of  tho  least  well  defined  points  on  the  curve,  but 
this  maximum  agrees  woll  with  prediction  (reference  (5)). 

Fig.  II  shows  acceleration  during  burning,  derived  from  the  CW 
velocities ,  Tho  very  early  portion  Of  the:  velocity  curve  (below  300 
ft/soc)  was  not  observed,  nor  was  the  instant  of  firing  recorded  on  tho 
CW  rocord.  To  fix  a  time  origin  the  early  acceleration  was  assumed 
constant,  and  the  velocity  curve  extrapolated  linoraly  to  zero, 

Tho  only  irregularity  noted  in  the  launchings  was  on  round 
#3,  in  which  the  four  rojckot  motors  broke  apart  in  flight,  The  break-up, 
which  was  observed  visually  and  in  the  12-in  tracking  camera  at  Central 
Station,  occurred  after  separation  from  the  bird,  which  showed  normal 
flight.  Figs,  V  and  VI,  which  show  observed  motion  of  the  four  parts, 
suggest  that  one  motor  dropped  off  somewhat  before  3  seconds ,  and  that 
tho  r  omaining  three  separated  just  after  3  seconds.  Curve  b  of  Fig,  I 
shows  abnormal  flight  of  this  carriage  bo two on  1,5  and  3  soconds, 

SUPERSONIC  DRAG.  —  It  was  not  found  possible  to  distinguish  separate 
velocities  for  bird  and  carriage  in  the  CW  radar  rocord,-  The  descending 
portions  of  curvos  a  and  b  of  Fig.  I  are  ascribed  to  tho  carriage  both 
boeauso  it  is  tho  nearer  *and  larger  target  and  because  of  tho  high 
indicated  drag.  Fig.  Ill  shows  deceleration  of  t  ho  carriage  after  the 
completion  of  burning  for  tho  two  normal  rounds  recorded.  Corresponding 
drag  and  decoloration  coefficients  appoar  in  Appendix  T», 

A  record  of  supersonic  flight  of  the  bird  has  been  derived 
from  tho  wide-angle  photographs  from  tho  K-25  cameras,  shoeing  relative 
positions  of  bird  and  carriage  with  considerable  precision.  These  data, 
taken  in  combination  with  the  CF  record:  for  the  carriage,  give  a  reason¬ 
ably  well-defined  deceleration  for  tho  bird  for  its  first  0,7  second  of 
froo  flight.  Fig,  IV  shows  all  photographed  separations;  ail  five 
rounds  arc  rcprcsontod.  The  points  conform  well  to  a  single  curve, 
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indicating  a  very  satisfactory  uniformity  in  the  separation  process. 
Measurement  of  tho  photographs  yielded  separation  as  a  function  of 
range  only,  since  no  timing  device  was  in  operation  in  connection  with 
these  cameras*  For  tho  relation  between  slant  range  and  time,  a  numeri- 
cal  integration  v/as  made  of  curve  a  of  Fig,  I.  This  appears  in  Fig,  VII, 
and  is  tho  basis  of  tho  time  scale  shown  in  Fig.  IV.  No  special  treat¬ 
ment  was  carried  through  for  round  #3* 

Curve  C  of  Fig,  I  was  then  plotted  to  fulfill  the  following 
conditions : 

(1)  Separation  begins  at  1.15  sec,  v^hon  common  velocity  is 
1526  ft/sec. 

(2)  Separation  at  1,75  sec  is  63  ft.  This  fixes  the  area 
lying  to  the  left  of  the  ordinate  1,75  and  between 
curves  a  and  c  of  Fig.  I, 

(3)  Deceleration  varies  as  velocity  souared. 

The  curve  determined  by  those  conditions  corresponds  t  an 
initial  decoloration  of  the  bird  of  5.2  "g”,  or  to  a  drag  coefficient  of 
0,49,  This  must  be  regarded  as  uncertain  by  at  least  10#  or  15#r 

A  maximum  decoloration  of  about  6  Mgtt  was  indicated  by  the  most 
successful  of  tho  three  Princeton  sondes  (reference  3).  The  one  APL 
sondo  record  (reference  4)>  covering  a  very  brief  time  interval  just  at 
tho  end  of  burning  showed  a  rising  decoloration;  and  at  tho  end  of  the 
record  tho  value  was  6  Mgn  and  aooarontly  still  rising.  This  agreement 
among  tho  two  sondes  and  curve  c  of  Fig,  I,  is  satisfactory,  considering 
tho  quality  of  tho  measurements,  Tho  value  0,5  is  therefore  submitted 
as  the  drag  coefficient  of  tho  bird,  with  on  estimated  probable  error  of 
15#. 


This  result  is  in  satisfactory  agreement  with  existing  data, 
from  which  the  following  calculation  has  boon  made: 


Nose  drag  (reference  6) . . . 0.16 

Baso  drag  (3/4  of  value  in  ref,  6, 

allowing  for  duct  exit  area) . 0,135 

Skin  drag,  using  cocfficiont.0025 


(rof,  7)  referred  to  lateral  area,. . .0.212 


Total,  referred  to  frontal  area.. 0.51 
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OVERALL  TRAJECTORY.  —  Figs.  VII  and  VIII  show  the  flight  of  round  5 
and  represent  the  best  trajectory  data  secured.  All  data  from  other 
rounds  are,  however,  in  substantial  agreement.  The  Mark  26  radar  record 
is  poor  photographically.  Evidently,  as  read,  it  contains  a  systematic 
orror  and  rofers  to  tho  launching  carriage  rather  than  to  the  bird. 

Tracking  data  from  South  and  Central  Stations  were  combined  by  triangula¬ 
tion,  The  South  Station  c amor a  record  on  tho  bird  was  fairly  complete, 
but  that  from  Central  covorcd  only  the  first  4  seconds  and  the  final 
splashes.  Leveling  of  the  tv-o  tracking  stands  was  not  adequately  completed 
at  tho  time  of  tho  test,  and  consequently  tho  recorded  elevations  roouirod 
empirical  corrections  of  tho  order  of  1°,  Kcnco,  tho  trajectory  is  not 
determined  with  high  accuracy,  but  is  probably  known  well  within  5%  at  all 
points , 

Fig,  IX  sho^s  the  positions  of  splashes,  marking  points  of  fall 
for  both  the  bird  and  tho  carriage,  Tho  uxtreme  dispersion  in  flight 
of  the  bird  is  about  £  1°  azimuth  and  £  500  ft  in  range.  The  carriages 
also  fell  pretty  well  together,  except  for  #3#  which  broke  apart. 

The  observed  range  of  5000  yd  for  the  bird  i.s  in  at  least 
rough  agreement  with  the  determined  supersonic  drag  coefficient  0,5 » 
Inspection  of  ranges  for  Army  howitzer  projectiles  of  ballistic  coefficients 
4,4#  2,1,  and  1,9  (relative  to  the  G2  retardation  function)  led  to  a  rough 
estimate  of  1.2  as  tho  ballistic  coefficient  corresponding  to  the  rmge 
of  the  bird.  For  comparison,  a  ballistic  coefficient  1,11  corresponds 
to  tho  drag  coefficient  0,5<* 

Velocity  along  the  trajectory  is  -indicated  by  Fig.VlII.The 
accuracy,  however,  is  limited  and  permits  not  more  than  one  deceleration 
to  bo  statod  as  an  average  for  tho  subsonic  region.  This  is  close  to  one 
’•g”  and  loads  to  avornge  drag  coefficient  of  0.4  for  the  velocity  region 
be t'-eon  950  ft/sec  and  540  ft/soc,  the  estimated  striking  velocity. 
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ApPENDIX  I 
Numerical  Summary 


Test  was  conducted  at  Island  Boach,  N,  J.  on  February  16  and  18,  1945, 
« 

Round  1  at  5 ;16  P.M.  (2/l6)  containing  Princeton  sonde# 

Round  2  at  6:36  P.M,  (2/16)  containing  APL  sonde* 

Round  3  at  3:50  P.M.  (2/l8)  containing  APL  sonde. 

Round  4  at  4:26  P.M.  (2/l8)  containing  Princeton  sonde* 

Round  5  at  5:00  P.M,  (2/l8)  containing  Princeton  sonde* 

Atmospheric  Conditions  (at  Lakohurst,  N.  J.): 

Feb*  16,  4:30  P.M.  Temp.  49°F,  Rol.  Hum,  39$,  Bar,  29.86". 

Feb,  18,  4:30  P.M.  Temp.  31°F,  Rcl.  Hum.  42£,  Bar.  30.07". 

Weights  s 


Eird . 55  lbs. 

Launching  carriage  after  burning. . 290  lbs. 

Propellant . 96  lbs. 

Total  assembly  at  launching...... . 441  lbs. 


Dimensions : 


Overall  length 
Transverse 
Number  of  fins 
Total  fin  area 


Bird 


Carriage 


9*7" 

6.14"  diameter 

4  2 

72  in.2  ' 


4*10" 

18.5"  between  launching  rails 
8  2 
540  in.2 


Launching  (based  on  Gw  data,  rounds  3  to  5): 

~ — Maximum  velocity  1530  ft/soc  /  6%  -  3%  was  reached  at  1.1  sec. 
Maximum  acceleration. . . .50  "g" 

Average  acceleration. .. .43  "g" 

Separation  between  bird  and  carriage  complete  at  1.15  soc. 

I 

Duration  of  supersonic  flight  (measured  from  ea *  of  burning  at  1,1  sec.): 

Bird . 4  see  (estimated). 

Carriage,  varied,, 1,1  sec  (max.)  to  ,7  sec. 
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Drag  of  Bird: 

Velocity  range t  ft/soc,  1526  to  1420  950  to  540 


Drag  Coefficient, 


(forco/aroa  x 

.5  ± 

15% 

.4 

J 

Deceleration  Coefficient, 

(docoloration/v^),  ft. 

•"1 

x  10 

5,  7.4 

6 

Drag  of  Carriago : 

Velocity,  ft/scc, 

1450 

1300 

1100 

900 

Mach  number 

1.33 

1.19 

1.01 

.825 

Deceleration,  "g" 

18.7 

13.8 

7,9 

6.3 

Drag  force,  lbs. 

5420 

4000 

2290 

1830 

Drag  coefficient  referred  to 

13'2M  souare  area,  circum* 
scribing  four  motor  tubes, 

1,62 

1.49 

li'19 

1.42 

Deceleration  coefficient, 

ft, “-1-  x  105,  corrected  to 
59°F,  14.7  psi, 

26.9 

24.8 

19.8 

23.4 

Trajectories: 

Round 

Bird 

Carriage 

Ranges ,  f t  1 

*• 

10,000 

2 

•w 

9,575 

3 

15,320 

3,050 

4 

16,415 

9,435 

5 

15,430 

9,580  and 

10,310. 

Deflections  from  mean  line  of  flight  of  bird,  which  lies  32°31* 
oast  of .southward  direction  of  road: 


Round 

Bird 

Carriage 

1 

m 

1°35  *  *  L 

2 

m 

10»  L 

3 

m 

scattered 

4 

50'  L 

1°25«  L 

5 

50»  R 

30'  R 

i 
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Flight  Times, 

Round 

Bird 

Carriagi 

see, 

3 

14 

4 

20,2 

17,8 

5 

18.5 

17.3 

18.4 

Approximate  data 

for  bird,  round  #5: 

Maximum  ordinate  1320  ft* 
At  horizontal  rango-  9000  ft, 
and  timo  *  9  sec* 

Anglo  of  fall  24.5° 

Striking  velocity  540  ft/sce* 


aw* 


"Tptr^rr 


iv 


APPENDIX  II 

Chock  List  of  Field  Data 

Round  1  2  3  4  5 

Contra],  tracking  > 

Flight  -  -  b  b  b 

Splashos  --baa 

South  tracking 

Flight  -  -  c  b  a 

Splashos  -  -  c  c  a 

K~25  cameras  a  a  a  a  a 

Radar 

CW  -  -  a  a  a 

Mark  26  --ebb 

Decoloration  sondes  c  c  c  b  b 

Alidade  bearings  on 

splashes  a  a  a  a  a 

Stopwatch  times  of 

flight  -  b  b  b  b 

a  -  indientea  data  on  which  chief  reliance  was  placed. 

b  «  indicates  less  complete  or  less  accurate  data,  used  chiefly  for 
confirmation. 


c  -  indicates  no  useful  record. 


PRELIMINARY  DISTRIBUTION  LIST 
FOR 

BUMBLEBEE  PROJECT  REPORTS 


COPY 

J&L 

1  Dr,  Vannevar  3usn,  Director,  OSRL 
3  Dr,  J*  C,  Boycei  Div,  5,  NLRC 

3  Mr,  F,  Lt  Hovde,  Chief,  Div.  3,  NLRC 

4  Mr,  Hugh  H,  Spencer,  Chief,  Liv,  5,  NLRC 
5-6  Mr,  J,  E,  Jacksonj  OSRL 

7  Lr,  Warren  Weaver,  Chief,  Applied  Mathematics  Panel 

8  Lr,  I,  a'  Setting,  Chief,  Sec, '7, 6,  NLRC 

9  Lr,  H,  L,  Hazen, > Chief ,  Div,  7,  HDRC 

10  Office  of  Scientific  Research  &  Development,  London 

Via:  Lr.  C,'P,  Haskins 

11-13  Lr,  W,  H,  Slevens,  British  Commonwealth  Scientific  Office 
(1  copy) 

0* A,P,  Working  Committee,  Viat  Lr,  W.  H,  Stevens  (1  copy) 
O.A.P.  Policy  Committee,  ’Via?  Lr.  W.  H,  Stevens  (1  copy) 

14  New  Developments  Division,  War  Dept.  General  Staff, 

. Attention: ’Br,  General  W,  A,  Borden 

15  Army  Air  Forces,  Attention:  Br,  General  fi.  M,  McClelland 

16  Asst,  Chief  of  Air  Staff,  Array  Air  Forces, 

Attention?  Major  General ’Oliver  P,  Echols 

17  Asst,  Chief  of  Air  Staff  M  &  S,  Army  Air  Forces 

Attention?  Br,  General  J,  F.  Phillips 
18-»22  Rocket  Development  Division,  Array  Ordnance, 

Attention?  Col,  G,  W,  Trichell 

23  Commanding  Officer,  Research  &  Development  Service, 

Sub,  Office  (Rockets),  Attention?  Col,  L,  A.  Skinner 

24  Director,  Air ‘ Technical  Service  Command,  Pilotless  Aircraft 

Division,  Attention?  .Col,  T,  J,  Keirh 

25  Power  Plants,  Material  &  Services  Division, 

Attention?  Col,  C, ‘D,  Gasser 

26  Asst,  Chief  of  Air  Staff , .OCNR,  Reouirements  Division 

Attention?  Col,  J,  L,  Travis 
27-28  LCNO-AIRj  Attention?  Capt,  H,  B,  Temple  (l  copy) 

DCNO-AIR,  Navy  Jot  Propollod  Missiles  Board, 

Attention?  Red  (l  copy) 

29-36  Buroau  of  Ordnance,  Attention  Rea  (l  copy) 

Attention:  Capt,  C,  L,  Tyler  (l  copy) 

Attention?  Capt,  F.  Entvistle’ (l  copy) 

Attention;  Capt,  J,  L,  Phares,  Red  (3  copies) 
Attention?  Lt.  Comdr,  L,  P,  Tabor,  Re4g  (l  copy) 
Attention?  Capt,  D.  P.  Tucker,  Re4f  (l  copy) 

37-40  Bureau  of  Aeronautics 

Eng,  Div,  Research  &  Development, 

Attention?  Capt,  Robert  S,  Hatcher  (l  copy) 

Special  Design,  Attention? . Comdr,  Grayson  Merrill  (l) 

OIlApS  A11S  IHiAHHUab  OUOUAUiij 

Attention?  Capt,  Calvin.M,  Bolster  (l) 

Power  Plants  Section, 

Attention:  Lt,  Comdr,  W,  W,  Bollay,  (l) 


-  2  - 

COPY 

NO, 

41-44  EXOS,  Office  of  The, Coordinator  (2  copies) 

Attention:  Comdr.  R,  D.  Conrad  (l  copy) 

Attention:'  Lt,  Cpmdr*  Bruce  Old  (l) 

45  Bureau  of  Ships,  Research  Standards  &  Tests  Sec, 

Attention:  Comdr.,  R,  V.  Kleinschmidt. 

46  Director,  Naval' Re search  Laboratory 

47-48  Dr,  G,  W,  Lewis,  NACA 

49  Dr,  J.  C,  Hunsaker,  Chairman,  NACA 

50  Dr,  E,  L,  Bowies*  Office’ of  the  Secretary  of  War 

51  Drf  Charles  C,  Lauritsen,  California  Inst,  of  Technology 

52  Dr,  T,  H,  Johnson,  BRL,  Aberdeen 

53  Dr,  R,  W,  Porterj  General  Electric  Company 

54  Dr,  H,  L,  Dryden,  Chairmen,  Special  Committee  on  Self-Propelled 

Guided  Missiles 

55  Office  of  the  Coordinator  Research  &  Development 

Attention:  Gilliland  Panel 

56  Guided  Missiles  Committee  of  the  Joint  Committeo  for  New  Weapons 

AttontionJ  'Dr,  David  Langmuir,  Secty. 

57  Dr,  W,  F,  Durand,  Ordnance  Department  Advisory  Committee 

on  Guided  Missiles, 

58  Dr,  Th,  von  Karmnn^  Army  Air  Forces  Advisory  Council 

59  Dr,  Clark  Millikan,  Acting  Chief,  Jet  Prooulsion  Lab, 


INTERNAL  APL  !DISTRIB UTION 


(it  "Ill  be  noted  that  this  list  is  an  addition 
to  the  external  distribution  list  on  the  previou 
two  pages,) 


Copy  No, 


60:  M.  A,  Tuve 

63r< — Ga-pt— Pr-lT-^nt^  is-tle--  Re 
•aj}  62-:  R,  B,  Roberts 

63-64:  M.  J,  Thompson 

65:  A.  0,  G,  Mitchell 

66:  R,  P,  ^etersen 

67:  B,  J,  Johnston 

68:  H.  S,  Stillwell 

69:  C,  T.  G.  Looney 

70:  R,  M,  Mains 

71-72:  R.  D.  Miller 

73:  Lt,  Comar.  Mott-Smith 
74:  J,  E.  Cook 

75:  J.  Mullen,  II 

76:  F,  T,  Holmes 

77:  H,  H.  Porter 

78:  J.  D.  Jordan 

79:  T.  G,  Roberts 

80-81:  V.  H.  Goss 

82:  P,  Rudnick 

83:  H.  E.  Tatel 

84;  F,  L.  Everett 

85:  Roy  Ia'rsen 

86-87:  H,  Selvidge 

88:  J.  N,  A,  Hawkins 

89:  V?,  c,  Parkinson 

90:  D.  T.  Sigley 

91:  C.  F.  Bird 

92:  E.  F.  Srnellie 

93:  J,  vr.  Beams  (Univ,  of  Virginia) 

94:  M.  H.  Nichols  (Princeton  Univ,) 

95:  R.  N.  Pease  (Princeton  Univ.) 

96:  E,  J.  Workman  (Univ,  of  New  Mexico) 
97:  Col,  E,  E,  Hackman,  AAF 
98:  G,  R,  Tatum 

99-106:  Reserved  for  future  contractors 
107:  Author,  of  Reoort 
108-110;  TC  Reports  A,  B,  &  C 
111-120:  TC  Reserve  Copies  (10) 


ThU  document  contains  Information  affecting  the  national  defense 
of  the  United  States  within  the  meaning  of  the  Espionage  Act,  50 
U.  S.  C„  SI  and  32.  Its  transmission  or  the  revelation  of  its  con¬ 
tents  in  any  manner  to  sn  unauthorised  person  is  prohibited  by  law. 


DIVISION:  Guided  Missiles  /  % 

SECTION!  Launching  (2)^ 

CROSS  REFERENCES:  Missiles,  Guided  -  Launching  (63075) 


AMEO.  TITLE:  Athojiyd  field  test  No.  1 
FORG'N.  TITLE: 


~}\  „  .  1  *  _ 

4  \\  Oi;<- 


ORIGINATING  AGENCY:  Johns  Hopkins  Univ.,  Applied  Physics  Lab.,  Silver  Spring,  Md. 
TRANSLATION:  _ 


ADSVQASV 

The  launching  of  an  athodyd  called  "BIRD”  Model  ID,  with  four  5-inph  HVAR  rocket  motors 
is  described.  The  speed  exceeded  1500  ft/sec  and  the  drag  coefficient  was  found  to  be  0.5. 
The  rocket  was  launched  with  the  carriage  from  a  30— ft  ramp  of  15°  elevation.  One  motor 
dropped  off  before  3  sec  and  the  remaining  three  just  after  5  sec.  Che  total  weight  was 
441  lb.  'Hie  duration  of  supersonic  flight  measured  from  end  of  burniig  at  1.1  sec  was 
estimated  as  4  sec  for  the  "BIRD"  and  1.1  to  7  sec  for  the  carriage. 
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